Contour plot sections of a 13 C-13 C magic-angle-spinning (MAS) NMR dipolar correlation spectrum of chlorosomes isolated from the bchQRU mutant recorded in a field of 17.6 T by using a spinning frequency of 11 kHz and a mixing time of 1.4 ms. (Bottom) Contour plot sections of an 1 H-13 C MAS NMR FSLG dipolar correlation spectrum recorded in the same field with a spinning rate of 13 kHz. The 13 C-13 C and 1 H-13 C connectivity network is indicated with dashed lines. In the 1 H-13 C dataset, the responses in the range of 7-10 ppm on the 1 H scale are from a protein fraction in the sample. The NH protons correlate with the CO of the preceding amino acids and resonate with a 13 C chemical shift of Ϸ175 ppm [Balaban TS, et al. (1995) CP-MAS 13C-NMR dipolar correlation spectroscopy of the 13C-enriched chlorosomes and isolated bacteriochlorophyll-c aggregates of Chlorobium tepidum: The self-organization of pigments is the main structural feature of chlorosomes. Biochemistry 34:15259 -15266].
Fig. S2.
An overlay of two 13 C-13 C MAS NMR dipolar correlation spectra of chlorosomes of the bchQRU mutant recorded in a field of 17.6 T with a spinning frequency of 11 kHz. The blue and red spectra were acquired at mixing times of 1.4 ms and 2.9 ms, respectively. Relayed transfer from the 2 1 , 7 1 , and 12 1 carbons to their second-nearest neighbors allowed the unambiguous assignment of those methyl signals. The 8 1 response could not be resolved from the 8 2 -13 C signal. The assignment of the 4, 6, and 11 positions was also confirmed from relayed transfer correlations by using the aforementioned dataset. The 11-carbon can also be assigned from relayed 12 1 /11 transfer. S4 . The four models used for the density functional theory (DFT) calculations included the surrounding BChl molecules that are significant in causing ring current effects. Modeling of the structures at the molecular level was performed by using Hyperchem version 7 software (Hypercube). The BChl d rings denoted in dark blue are the major contributors to the ring current effects on the BChl d ring system shown in multicolor and are explicitly used in the calculation. To simplify the calculations, the ethyl group at C-8 and the propionate side chain with its attached farnesyl tail at C-17 were replaced by methyl groups. The ring-currents ⌬ calc C and ⌬ calc H were calculated for each carbon and proton that resides within the shielding area of adjacent overlapping BChl d molecules (Tables   S1 and S2 ). The coordinates of the carbons affected by the ring current were used as points in space, and the shielding effect induced by the adjacent BChl d was calculated at these positions. CD 3OD recorded on a DMX-600 spectrometer (Bruker). The solid lines represent the diagonals. 1 H signals show a large, upfield shift in the solid relative to the monomer. These correlation plots clearly show how pronounced the 1 H aggregation shifts are within the 1 H chemical shift range, in contrast to the 13 C aggregation shifts. In particular, the 1 H aggregation shifts that are distant from the diagonal are important for structure determination. (a) the parallel-stack model (1); (b) the piggy-back dimer model (2); (c) The molecular arrangements used for the ring current shift calculations are depicted in Fig. S4 , which shows the overlap for adjacent molecules in the structures. a, parallel-stack model (1); b, piggy-back dimer model (2) 
